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^Uovii^  16  ft  iranalfttion  of  ftn  article  V«  7. 
Perin  In  the  ftieelftn-lftuguege  periodical  Prlrodft 
(Nature),  Vol.  Li,  No.  10,  Moscow,  1^62,  paeee  9-11^/ 


11—15  Auipiet  1962.  On  thoee  daye  the  vhole  world  followed 
the  renarkeble  victory  of  Soviet  ccience  \rt.th  be  ted  .  tareatht  the 
Soviet  oomto  eptitnlke  "VoatokO"  exd  "Voetok-^"  with  the  new  ooaao- 
nauta,  A.  0.  Nikoleyev  end  F.  R.  Popovich  fJew  ewlftly  about  the 
earth  In  coanle  apace.  Ill  the  deteila  of  this  flret  group  comic  . 
flight  in  hietory,  •Sokol"  ond  "Borkut"  have  been  japrlnted  forever 
In  the  Motorlee  of  aeiy  mUIlene  of  inhabitante  on  our  planet.  In 
connection  with  thle  reaarkable  ooaalo  duet  It  ie  deelred  to  recall 
the  abort,  but  glorious  path  of  Soviet  comic  biology  and  nedlclne, 
which  haa  mturally  led  to  tha  new  trluaph  of  Soviet  acianoa,  of 
which  we  have  been  witneBeeB. 

Comic  biology,  which  is  being  created  at  the  present  tine, 
had  Its  beginidm  la  1949,  that  ie,  e  little  r-ore  than  tan  years  ago, 
with  tha  vertical  flights  to  a  height  of  100  to  icUoaeters  of 
geoptoeical  rockets  with  dogs  situated  In  apeolel  cahlne  In  the  nose 
part  of  tha  rocketa.  The  baalc  conoluelone  rnns  thla  ewrlea  of  eacparlo 
manta  (32  doge)  g«re  the  following  datei  the  eidaeln  eatiefectorlly 
endured  the  coniitlona  of  acceleration  present  in  the  flight  of  roc- 
kctei  they  also  aatiafactorlly  endured  the  abort  (t^to  elx  mlmtes) 
periods  of  weightleesneeei  it  turned  out  possible  to  work  out  netbods 
of  returniic  the  anlaele  t-  tha  oerth  in  the  parechute  noee  cones  of 
the  rockets  ewi  elao  in  individual  paraohutaa  oatapultad  frm  the 
eablni  exd,  flmlly,  the  absence  of  aiy  klrd  of  unfavorable  efter^ 
effects  of  the  flights  was  mde  known.  The  next  step  was  the  eoqperi- 
msnt  with  taivm  in  the  aeoond  Soviet  aan-nade  eerth  mtellite  (3  Sov 
1957),  vbioh  proved  the  poeslbllity  of  aodetenoe  of  enlmle  in  the 
ooidltions  of  welghtleeeaeee  in  the  oouree  of  three  days. 

In  I960  end  1961  biological  socparlMnte  wera  oonduoted  in 
the  second,  third,  fourth,  end  fifth  Soviet  ooanie  speoe- ships. 


The  biological  objects  applied  ia  thsae  oxperiraente  ’’ire  highly 
v^edt  dogs,  the  nsuss  of  whichi  itellta,  Strelka,  Zveadoohka, 
Chermshka  —  will  be  reae^tbered  rcjp  a  lonj  tine}  rats,  mlco,  guinea 
pl^s,  frogs,  firalt  flies,  higher  plants  (l^adesKan'*  ^iya),  dry  seeds, 
(wiieat,  peas,  onion,  corn,  fennel-flower  (Nfgella))  and  sprouts  of 
plants  In  various  stages  of  growth,  snails,  \iiiioellul?*r  water-plants, 
(Chlorella  — »  algae),  cultures  of  human  tiss'ie  and  rabbits,  skin 
tronsplants,  bacterial  cultures,  vinisos,  preps^ratlons  of  cellular 
kan^nls  and  oytoplesias  of  cells,  fementatlons  and  several  bio¬ 
chemical  substances*  It  was  not  in  vain  thr_t  popular  diseusiion 
ctiriatensd  these  ships  flying  "Noah's  Arks"  cf  the  XX  centuryl 

A  vide  opiapaMtlvs-hlological  approach  allowed  for  a  coiapre- 
hensive  evaluation  of  the  effect  of  the  factors  of  cooioic  flight  on' 
living  oxgajd.me  and  gave  the  baois  of  a  responsible  conclusion  on 
the  possibilities  and  opportuneness  of  cosmic  flight  for  man*  i'faerc- 
fore  during  the  last  biological  experiments  with  cosmic  trips  of 
eudmals  work  had  ailready  begun  on  tno  selection  a;id  comprehensive 
preparation  of  h’iman  cosnonanta* 

Tite  pilots  Yu,  A*  Gagarin  end  G.  S,  Titov  were  ci.osen  'bo 
acconpliah  the  fire-t  flights.  The  flights  of  tha  coaBonau'ts  followed 
routes  which  had  nlreody  been  tested  dijrim  the  flights  of  the  cosmic 
ships  with  animals  on  board.  In  this  way,  the  first  cosmic  flights 
of  man  had  been  'undertaken  the  order  of  e  logical  sequence,  vAen 
each  nsu  s'cep  was  naturally  e.  result  of  Its  predecessor* 

The  system  of  providing  li'vlne  conditions  on  'the  space  ships 
"Vostok"  was  worked  out  In  the  nnmsrous  laboratory  experiments  and 
then  approbated  In  practice  in  a  sentos  of  flight  biologlcsil  experi¬ 
ments  with  asimale,  A?.so  all  ■the  methods  of  radlo-telaaetry  which 
in  the  future  allowed  for  an  exact  anti  objective  trfcklng  of  the 
oondltlone  of  health  of  the  human  coenottsute  were  vc.  fled  prelinx- 
narily  In  the  real  oonditions  of  cosmic  flight. 

The  carttful  pro* flight  praparation  of  the  ooanonmts,  the  laost 
particular  eocamlnation.  of  all  the  par'ts  of  the  Inf’-.r'jsents  connected 
with  providing  livlnp  conditions  vithxn  the  hermetically  sealed  cabin 
of  the  cosmic  ship,  pave  their  fr.iii;s,  ^iefore  st-nrt  of  sdl  'Uie 
sections  of  the  trajectozy  of  fli.-ht  and  after  It  the  well  belnp  of 
lu.  A*  Gagarin  was  cotapletely  satisfact-iry*  KS  s  attention  was  at'broc- 
ted  to  the  exceptiorcl  steadiness  of  character,  'tranculllt>y,  eve»> 
tanperedness,  oontzol  axid  adequateness  of  reactions. 

All  iiie  obanges  in  the  pf^slologiccdL  indlcss  during  tbs  active 
port  of  the  flight  were  within  admiaeable  limits*  The  oomaoneut  main¬ 
tained  radio  com&unioatlons  with  earth,  sucoessfully  acoompliahing  his 
mission*  Yu*  A.  Gagarin  noticed  sexme  unusual  aenoationa  in  the  con¬ 
ditions  of  'velghtlessnsaa,  hovsver  noxmal  bod:,’'  functions  were  not 
upset*  Yu.  A*  Qegarln  successfully  end’jred  the  tranefers  connected 
with  the  braking  of  Wxo  space  ship  during  tl»  descant  and  landing. 

To  be  concise,  a  solentii'ic  anajysls  of  the  pilot  Yu.  A* 

Gagarin  shoved  the  safe  oonditions  for  man  in  a  short  (upto  loe  mimtos) 
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oortalc  trip*  'I’lds  pWiilttod  an  incro'iC’:  of  th-  duration  ol*  flight 
or  tbc  ncjrt  ec)omci)£i!it  --  G,  Titov  —  to  txjonty-ro  tr  hours,  in 
connection  vilth  tlio  «‘roat<!r  diu'fition  or  the  Ili^ht  oL'  G.  S«  Titov, 
it  w-6  considered  ri.?cos8ar^'  to  Inoroaso  alir-htly  tho  nonbor  ol'  objoc-^ 
trve  neti'iods  of  keeplnc;  track  oi  the  condition  o  '  iho  coaiaonnut  in 
flirht* 

Ghangea  in  pulae  and  'oreathinf  in  cOBrnonant  No.  2  while  in 
orbit  and  in  descendin'"  did  not  differ  essentia?. i.y  from  the  dat>a 
d  irin'  traxninp  on’  durin  the  flight  of  Y  ".  A,  Ga»'erln.  lu  tho  cor. 
ditions  of  orbital  fllfht  the  indices  of  tho  frequency  of  the  pulse 
and  'ureatUinp,  on  tho  avomge  ,  approx-raated  the  Initial  values  prior 
to  startin,".  The  well  boin,'-  in  flight,  on  tho  who?'-,  woe  satisfactory, 
iio  oosTionaut  conplotely  accouplishod  his  Clipht  task,  malntainiin' 
radio  comunicatlon.a  with  cart! ,  controilinp  the  Opezvitions,  connoobid 
with  tho  orlGi'tation  ol  the  space  ship,  fllr*  aurvoj  and  other  asp  cts 
oj‘  activity.  Ik)  slpniflcanl.  disoi-dor  in  the  coordination  of  move- 
nonts  was  noted.  Alonp  with  thr-  tranefor  to  the  conlitlon  of  welf  ht- 
losaner-s  (!.  S.  Titov  sensed  .i  short  illusion  of  belnr  'Hipside  ciovrn". 
Then  as  lonf  as  the  condition  of  wclrhtlcs'  nons  contiiiiiOd,  unpleasant 
sensations  •uj):;o.'arcd  and  becone  str.'UPer,  such  a.a  those  coianosiy 
associated  with  the  apuearr.nce  of  seji-aiclrjeos  (disz.ness,  nausea). 
These  laanlfor.tationr  becarso  stronper  v/ith  sharp  laoveeionts  of  tlie  iiead, 
uecroasc.’d  and  ol^iost  dioappemrod  in  those  cases,  \dien  G,  S.  Titov 
IL-nitod  bhc'so  novewents  and  asjnujied  the  Initial  fiosition.  They  sinrd.- 
fica.ritl;'  slackened  after  sleep  an  ojnp?otely  dleanpoarod  aftor  the 
ccfintlnf  tlie  novenent  of  shiCtlr'  wiille  tht  space  ship  was  returning 
to  o-:<rth. 

The  basic  sclontlfic  roailos  of  S,  Titov's  fllfht  are 
proofs  o  ■  thu  conploto  possibility  of  remaining  in  cosmic  space  In  the 
course  of  a  twenty-four  period  without  Intenniptlnr  the  oporatlnc 
capabilities  arri  tiv>  nomod.  i.tate  of  thu  basic  pliysiolorical  fUnotions. 

After  Yu.  A.  Gagarin's  and  G.  :>•  Titov's  fll'''his  the  Soviet 
scholox'o  and  de8lrn..rs  did  rai<ch  work,  directed  towaxxl  inoreasinf:  the 
stability  of  oan  to  tho  effect  of  the  factors  of  ooavlc  flight  and 
toword  the  preparation  of  conditions  for  a  longer  period  for  man  to 
sU^'  in  the  cabin  of  comic  ship  in  flight.  The  sensations  resembling 
aoaf sickness  felt  by  G.S.  Titov  forced  us  to  give  special  attention  to 
the  methods  of  analysinr  th(5  voBtitjulJU*  rcactionr!,  and  also  to  the 
traininp  of  vestibular  and  rsotion  anal^/scrs.  Tho  purposeful  system 
worked  for  these  tasks  conpletsly  proved  itself  t  ttie  stability  of 
the  coaEK>nauls  to  the  varied  typcis  of  acceleration  vsn  Increased  sig- 
nlficr.ntly.  A*  G.  llikolavuv  spent  9?  hours  in  tiie  oowos  without 
hardly  oiy  un()lefu:ant  subjective  ..ensatlons,  P.  R«  Fopovioh  —  71 
iuurs.  The  most  detailed  analysis  of  tho  objective  indices  of  ths 
activities  of  tivc  cardiovasoular,  respiratoxy,  nsrvous  system,  and 
of  the  wnotional  sphere  also  ro'/c.uod  no  dangerous  deviations  from  the 
noni  ovon  for  a  short  while. 

Tho  flights  of  A«  G.  Nilolayev  and  1.  K.  PcpovLch  differed  froa  the 
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flights  of  Yu,  A,  Gagautin  n-vi  G,  3,  Titov  not  <nly  in  longer  length 
of  tine  spent  in  space*  Kanor  ehangae  viere  introduced  Into  the  pro¬ 
gram  of  the  behaviour  of  the  ocsmonauts  in  flight.  One  of  the  most 
important  changes  was  the  task  to  loosen  oneself  from  the  ohair  and 
freely  move  about  the  cabin  in  the  state  of  xfsightleesness'.  The 
accompli shment  of  this  point  of  -Uxe  progrsn  lUustmtad  tiie  oomplete 
control  of  the  coordination  of  muscular  novsinonts  including  delicate 
movements  and  good  orientation  in  space. 

Still  another  innovation  in  tho  flights  of  "Sok*/!”  and  '•Berkut" 
must  be  enphaslsedi  bol^  of  then  vare  fed  food  packed  in  plastic 
packets  and  prepared  acoording  to  the  usual  eullnery  rules  on  earth. 

A,  G,  Nikol&yev'e  and  P,  R,  Popovich's  cosmic  trip  produced  a 
great  abundance  of  scientific  material,  All  the  radio-telemetrlc 
curves  received  are  deciphered  and  carefully  studied.  In  the  course 
of  this  stud:,'  many  interesting  and  valuable  ooneluaions  viU  be  found. 
The  short  survey  made  of  the  basic  stages  of  the  development 
of  Soviet  cosmic  physiology  reveals  one  especially  charaetarlstlc 
trait  cf  this  research.  It  is  the  strict  sequence  of  the  separate 
stages*  the  real  ladder  of  science,  each  step  lifting  knowledge  to  a 
new  height.  From  the  vaartieal  flights  of  rockots  With  dogs  to 
the  experiment  vdth  layka  in  the  sputcil:  that  did  not  return  to  earth, 
and  to  the  hlolo.^ical  esqperinents  with  space  ships  that  did  return, 
this  ladder  led  the  lU8-nimte  flight  of  Yu,  A.  Gagarin,  then  to 
the  24i-hour  trip  of  G.  S,  Titov  and,  final.; .y,  to  the  three  and  four 
day  cosmic  trips  of  P.  R.  Popovich  &sd  A,  G,  IlLkc-layev. 

ifot  one  of  the  flights  of  the  ships  with  a  "h-  ^an"  crew  was  a 
simple  repetition  of  the  previous  flights.  Each  time  new  tasks  were 
added  and  acooim)lisi'.ed  ov  the  baeis  of  the  enc  already  achieved  b" 
science.  The  sDceesslOB  of  the  separate  stoges  provided  for  the 
continuity  of  the  offensive  impulse  of  Soviet  science.  Thie  causes 
us  to  look  to  the  fiiture  with  oertainty,  to  see  the  sucoesaftil  over¬ 
coming  of  the  difficulties,  which  arise  with  the  complications  of  the 
tasks  of  OOBEU.C  biology,  to  keep  up  the  8tn.vggi'.-  for  keeping  Soviet 
science  in  the  advanced  guard  position  of  mastering  coaalo  apace* 
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